Two compounds, (p-methoxyphenyl) diphenylmethanol (1) and tribenzylamine (2), were isolated from Humulus lupulus. Their structures were established on the basis of spectral evidence (MS, IR, NMR, HMBC, HMQC, 1 H-1 H COSY experiments). Compounds 1 and 2 were found as natural products at the first time.
Introduction
The hop plant (Humulus lupulus L., Cannabinaceae) is a dioecious twining perennial which is cultivated widely throughout the temperate zones of the world. The inflorescences (hop cones or 'hops') are used in the brewing industry to give beer its characteristic flavour and aroma. The prenylated chalcones including xanthohumol from hops have been found to inhibit bone resorption activity (Tobe et al., 1997) , antioxidant activity by inhibiting oxidation of human low-density lipoprotein (Miranda et al., 2000) , significant competitive binding to estrogen receptors (Liu et al., 2001) , and antiproliferative and cytotoxic effects in human cancer cell lines (Miranda et al., 1999) . In the present study we have indentified two compounds: (p-methoxyphenyl) diphenylmethanol (1) and tribenzylamine (2) from hops. They are reported here as natural products at the first time even they have been synthesized previously (Winkler and Wittig, 1963; Eisch et al., 1994) .
Results and Discussion
Compound 1 was obtained as white solids. With the aid of the DEPT spectrum (Table I) (Table I) duction of its molecular formula to be C 20 H 18 O 2 , indicating the presence of three benzene rings in the structure. The presence of the p-methoxybenzene moiety is indicated by observation of 1 H-1 H COSY couplings between H-2, 6 (δ 7.10) and H-3, 5 (δ 6.81) and 13 C-1 H long-range couplings from H-2, 6 to C-α (δ 82.6) and C-4 (δ 160.1), from H-3, 5 to C-1 (δ 141.0) in the HMBC spectrum. The structure was suggested to be (p-methoxyphenyl) diphenylmethanol by taking the degrees of unsaturation and other spectral data into account. This was confirmed by HMQC experiments and the correlations of H-2, 6, H-2Ј, 6Ј with C-α; H-3, 5 with C-1, OCH 3 , H-2, 6 with C-4, H-3Ј, 5Ј with C-1Ј in the HMBC spectrum of compound 1 (Table I) .
Compound 2 was obtained also as white solids. Five signals in the 13 C NMR (DEPT) spectrum of 2 were recognized (CH 2 , 3CH, C), which were assigned to a methylene (δ 57.9), and aromatic methine groups (δ 126.8, 128.2, 128.7), and an aro- C NMR spectral data of compound 1 (A: δ in ppm, J in Hz, CD 3 OD) and 2 (B: δ in ppm, J in Hz, CDCl 3 ). matic quaternary carbon atom (139.6). The four signals in the 1 H NMR spectrum at δ 3.54 (s), 7.22 (m), 7.30 (dd, J = 7.4, 7.7), 7.39 (d, J = 7.4) indicated the presence of a highly symmetrical structure and led to structure 2.
Experimental
General IR: Perkin-Elmer 577 spectrometer. 1D, 2D NMR: Bruker DRX-500 spectrometer; TMS internal standard. MS: VG Autospec-3000 spectrometer.
Plant material
Hop cones were grown in Northwest of China (Xinjiang) and harvested in 2001. The material was supplied by Kunming Kiss Beer Co. (Kunming).
Extraction and isolation
Hop cones (10 kg fresh wt.) were exhaustively extracted with 70 % ethanol (5 ¥) at room temperature. The combined filtrations were evaporated in vacuo to afford a residue, which was suspended in water and extracted with EtOAc (5 ¥ 3 l). The EtOAc extracts were evaporated under reduced pressure and dissolved in petroleum ether. The insoluble residue in petroleum ether was subjected to a silica gel column chromatography using chloroform-methanol gradient elution. The fraction eluting with chloroform-methanol (98:2, v/v) was purified by repeated column chromatography (petroleum ether:acetone, 90:10, v/v) and preparative TLC (petroleum ether:acetone, 90:10, 95:5, v/v, respectively) to afford compound 1 (22 mg) and 2 (42 mg). Table II. 
